Key Points: 15 • Gemini TEXES spectral mapping reveals temperature, aerosol, and ammonia 16 contrasts associated with plumes and hot spots on Jupiter's NEB jetstream. 17 • Juno microwave measurements are consistent with the infrared mapping, and 18 reveals that hot spot ammonia contrasts are confined to pressures less than 8-10 19 bars. 20 • Hot spots and plumes are primarily contrasts in aerosols, with only subtle upper-21 tropospheric ammonia and temperature variations.
Channel 1 (50 cm) to Channel 6 (1.37 cm). The right-hand column shows the temperature difference between the individual perijove measurements and the mean of the PJ3-9 measurements.
The horizontal dotted lines in the right-hand column are conservative 2% systematic uncertainties on the mean PJ3-9 brightness (Janssen et al., 2017) . However, instrumental contributions to variability are expected to be an order-of-magnitude smaller (described in the main text). that only PJ4, PJ7 and (to a lesser extent) PJ8 covered the EZ/NEB region at the 375 same longitudes as the MWR scans. Fig. 5 compares the 1.4-cm MWR brightness 376 temperatures to M-band maps. We have applied a logarithmic stretch to the latter to 377 accentuate fainter features in the EZ, and have employed both System-III and System-378 I longitudes to allow for intercomparisons (JIRAM data were typically taken a few 379 hours ahead of the perijove). In general, warm 1.4-cm emission coincides with regions 380 that are bright (i.e., cloud-free) at 5 µm (and vice versa), although the structure is 381 complex, particularly in the NEB. The PJ7 track did indeed encounter a 5-µm hot spot 382 (DF5), but the brightest emission was confined to a small area at its equatorward edge.
383
Similarly, the PJ4 track certainly encountered plume PL11 that was dark and cloudy at 384 5-µm and cold (i.e., either ammonia-rich or physically cool) at 1.4 cm. Unfortunately 385 the M-band map during PJ8 only just encounters the hot spot DF3 at 315 • W, but 386 confirms that the MWR scan did indeed encounter the western edge of this feature. 387 We note too that the peak brightness at 5 µm (∼ 250 K) is warmer than all of 3.3 we suggested that MWR may have encountered the edges of dark formations on 412 PJ3, 7 and 8. This is certainly true for PJ8, where the eastern edge of DF3 is visible, 413 along with an expanse of bright clouds to the south that may be coincident with an 414 anticyclonic gyre. It is also true for PJ7, where a dark and complex region within DF5 415 can be seen at 7 • N, but also the dark striations of a festoon between 2 − 4 • N, with in PJ8. We showed in Fig. 4 that the edge of the hot spot showed more contrast in 437 Channel 5 (1.5 bar) than it did in Channel 6 (0.7 bar). This is harder to discern for 438 the plume in PJ4 due to an absence of longitudinal structure. For PJ7, the hot spot were applied to the northern hemisphere to check that they did not produce spurious 486 results. The shifts were estimated only for groups taken within an hour or two of each 487 other in Table 2 .
488
Once the spectral cubes had been destriped (removal of short-term telluric vari-489 ability in each scan, Appendix A), radiometrically scaled, and re-aligned, they were 490 interpolated onto a regular grid for mapping. For spectra that were greatly affected 491 by telluric absorption, the difference in Doppler shift between the dawn and dusk 492 limbs could be significant, with the consequence that some bright contributions to the 493 spectral average might be invisible on one limb, but prominent on the other. This allowing the abundance to vary for p < 800 mbar; (iii) simply using the mean MWR 569 profile as a prior and allowing it to vary, along with the abundance for p < 800 mbar. In 570 the first and second case, we found that the retrieved upper-tropospheric temperatures 571 became extremely cold, as this was required to reproduce the deep absorption features 572 observed in the TEXES spectra. Following similar experiments with Cassini/CIRS 573 fitting (detailed in Appendix B), we elected to go with the third approach, assuming 574 that NH 3 is well-mixed for p > 800 mbar, and that PH 3 is well-mixed for p > 1 575 bar (Fletcher, Orton, Teanby, & Irwin, 2009). Scale factors were retrieved for the 576 ethane, acetylene, and aerosol distributions, along with a full profile retrieval for T (p).
577
Equilibrium para-H 2 is assumed everywhere, and we adopt a single compact cloud 578 at p = 800 mbar (assumed to comprise NH 3 ice crystals with a distribution of radii 579 r = 10 ± 5 µm) to represent the cumulative aerosol opacity down to the 1-bar level.
580
Note that we omitted the 587-cm −1 setting from the fitting due to excessive water 581 contamination. Figure 10 . Zonally-averaged Gemini/TEXES temperature contours, as a function of latitude and pressure. We include six of the seven groups in Table 2 (omitting group 7, as this is similar to all others), and the locations of Jupiter's prograde (dotted lines) and retrograde (dashed lines) jets are indicated, to show how they line up with the strongest dT /dy gradients, and hence experience the strongest windshear with altitude. Figure 11 . The quality of the TEXES fits for group 1 in seven of the nine spectral channels (587 and 2145 cm −1 were not used in the retrievals). Data (points) and model fits (solid lines) are shown for the equator (black) and for 10 • N (blue). The red lines give the telluric transmission in each setting (registered to the right-hand axis), and serve as a guide to regions of the spectrum omitted from the fit. Uncertainties (grey bars) and fitting procedures are described in Fletcher, Greathouse, et al. (2016) . Figure D2 . Difference between the Brunt Väisälä buoyancy frequency derived in each of the seven TEXES groups (Table 2) Figure D3 . Difference between the thermal wind derived in each of the seven TEXES groups (Table 2 ) and the mean thermal wind (top left). Uncertainties on the temperature gradients in 
